There is no correlation between glucocorticoid receptor mRNA expression and protein binding in the brains of house sparrows (Passer domesticus).
The stress response represents an animal's attempt to cope with a noxious stimulus through a rapid release of corticosterone or cortisol (CORT) into the bloodstream, resulting in a suite of physiological and behavioral changes. These changes are mediated in large part through CORT's binding to two different intracellular receptors, the high-affinity mineralocorticoid receptor (MR) and the lower-affinity glucocorticoid receptor (GR). We tested the hypothesis that GR and MR mRNA expression would correlate with functional protein expression in neuronal tissue of wild-caught house sparrows (Passer domesticus). To test this hypothesis, we performed a parallel procedure in which protein concentrations were quantified in one half of house sparrow brains (n=16) using radioligand binding assays, and mRNA levels were quantified in the other brain half using reverse-transcriptase quantitative PCR (RT-qPCR). Two reference genes, glyceraldehyde-3-phosphate dehydrogenase (GAPDH) and TATA-box binding protein (TBP), were used for relative quantification of GR and MR mRNA. Quantifications showed that these two reference genes were not correlated with each other. Furthermore, there was no correlation between mRNA and protein levels for GR or MR using either reference gene, suggesting that regulation of mRNA and protein levels for MR and GR is not tightly linked. This study provides insight into the importance of regulatory steps between mRNA expression and the creation and stability of a functional protein. The overall conclusion is that mRNA expression cannot be used as a proxy for GR or MR binding in house sparrows.